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Important Terminologies

• Sensible heat of water (hf) : It is defined as the quantity of heat 
absorbed by 1 kg of water when it is heated from 0°C (freezing point) to 
boiling point.
 It is also called total heat (or enthalpy) of water or liquid heat

invariably.
 It is reckoned from 0°C where sensible heat is taken as zero.
 If 1 kg of water is heated from 0°C to 100°C the sensible heat added

to it will be 4.18 × 100 = 418 kJ but if water is at say 20°C initially
then sensible heat added will be 4.18 × (100 – 20) = 334.4 kJ.

 This type of heat is denoted by letter hf and its value can be directly
read from the steam tables.

Note: The value of specific heat of water may be taken as 4.18 kJ/kg K at low 

pressures but at high pressures it is different from this value



Latent heat or hidden heat (hfg): It is the amount of heat required to convert

water at a given temperature and pressure into steam at the same temperature

and pressure.

 It is expressed by the symbol hfg and its value is available from steam tables.

 The value of latent heat is not constant and varies according to pressure

variation.

If in 1 kg of wet steam 0.9 kg is the dry steam and 0.1 kg water particles then x = 0.9

Note: No steam can be completely dry and saturated, so long as it is in contact with 

the water from which it is being formed

The quality is zero for the saturated liquid and one for the saturated vapor (0 ≤ x ≤ 1)

Contd..



Superheated steam: When steam is heated after it has become dry and saturated, it

is called superheated steam and the process of heating is called superheating.

• Superheating is always carried out at constant pressure

• The additional amount of heat supplied to the steam during superheating is called as 

‘Heat of superheat’ and can be calculated by using the specific heat of superheated 

steam at constant pressure (cps), the value of which varies from 2.0 to 2.1 kJ/kg K 

depending upon pressure and temperature.

 If Tsup., Ts are the temperatures of superheated steam in K and wet or dry 

steam, then (Tsup – Ts) is called ‘degree of superheat’.

The total heat of superheated steam is given by hsup = hf + hfg + cps (Tsup –

Ts).

Superheated steam behaves like a gas and therefore it follows the gas laws.

The value of n for this type of steam is 1.3 and the law for the adiabatic 

expansion is pv1.3 = constant.

Contd..
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Volume of wet and dry steam: If the steam has dryness fraction of x, then 1 kg of this steam

will contain x kg of dry steam and (1 – x) kg of water. If vf is the volume of 1 kg of water and vg is

the volume of 1 kg of perfect dry steam (also known as specific volume),

volume of 1 kg of wet steam = volume of dry steam + volume of water

= xvg + (1 – x)vf

• Note. The volume of vf at low pressures is very small and is generally neglected. Thus is general,

the volume of 1 kg of wet steam is given by, xvg and density 1/ xvg kg/m3 .

=xvg +vf –xvf

=vf +x(vg –vf)

= vf + xvfg

=vf +xvfg + vfg –vfg

=(vf + vfg) – (1 – x)vfg

= vg – (1 – x) vfg



Property tables
• Property tables give data for

-Temperature - Pressure -Volume - Specific internal energy u - Specific enthalpy h

-The specific entropy

• The enthalpy is a convenient grouping of the internal energy, pressure, and volume and is given

- H = U + PV

- enthalpy per unit mass is h = u + Pv.

• Saturation pressure is the pressure at which the liquid and vapor phases are in equilibrium at a

given temperature.

• Saturation temperature is the temperature at which the liquid and vapor phases are in equilibrium

at a given pressure.

• The subscript fg used in tables, refers to the difference between the saturated vapor value and the saturated

liquid value region

• The quantity hfg is called the enthalpy of vaporization (or latent heat of vaporization)

• It represents the amount of energy needed to vaporize a unit of mass of saturated liquid at a given 

temperature or pressure.

• It decreases as the temperature or pressure increases, and becomes zero at the critical point.



Steam Tables
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Table 3: Compressed Liquid Water

• A substance is said to be a compressed liquid when the pressure is greater than the saturation pressure

for the temperature.

• It is now noted that state 1 is called a compressed liquid state because the saturation pressure for the

temperature T1 is less than P1

For a given temperature

say:  T = 40oC, P = 5MPa 

the properties may be 

directly seen
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For a given T and P

say: T = 250oC and

P = 0.05 MPa, the

properties may be

directly seen.

TABLE 3: Superheated Water Table

• A substance is said to be superheated if the given temperature is greater than the saturation temperature for the 

given pressure

• In the superheated water Table, T and P are the independent properties.

• The value of temperature to the right of the pressure is the saturation temperature for the pressure

• The first entry in the table is the saturated vapor state at the pressure

Note: For values not available in the tables - A

value of T = 555oc @ P = 0.05 Mpa; the

properties can be estimated through

interpolating between the range 500 < T <

600oC.



How to Choose the Right Table

The correct table to use to find the thermodynamic properties of a real substance can always be determined by

comparing the known state properties to the properties in the saturation region. Given the temperature or

pressure and one other property from the group v, u, h, and s, the following procedure is used. For example if

the pressure and specific volume are specified, three questions are asked: For the given pressure,

The answer to one of these questions must be yes

• If the answer to the first question is yes, the state is in the compressed liquid region, and the compressed 

liquid tables are used to find the properties of the state.

• If the answer to the second question is yes, the state is in the saturation region, and either the saturation 

temperature table (Table-1) or the saturation pressure table (Table-2) is used to find the properties. Then the 

quality is calculated and is used to calculate the other properties, u, h, and s.

• If the answer to the third question is yes, the state is in the superheated region and the superheated tables 

(Table-3) are used to find the other properties

Q. 1 Q. 2 Q. 3

• Some tables may not always give the internal energy. When it is not listed, the internal energy is calculated 

from the definition of the enthalpy as, u = h - Pv



Sample problem

Example: Find the specific volume, enthalpy and internal energy of wet steam at 18 bar 

with dryness fraction (x) = 0.85, by using Steam Tables.

Solution: Given: Pressure of steam, p= 18 bar; Dryness fraction, x= 0.85

(a) By using steam tables (for dry saturated steam): at 18 bar pressure, we have:

ts = 207.11°C, hf = 884.5 kJ/kg, hg = 2794.8 kJ/kg, hfg = 1910.3 kJ/kg, vg= 0.110 m3/kg

(i) Specific volume of wet steam, v : = x.vg

Answer: v = x.vg =0.85 x 0.110 = 0.0935 m3/kg

(ii) Specific enthalpy of wet steam, h = hf + xhfg

Answer: h = hf + xhfg= 884.6 + 0.85 x 1910.3 = 2508.35 kJ/kg.

(iii) Specific internal energy of wet steam, u = h – pv

Answer: u = h – pv= 2508.35 – 18 x 102 (0.0935) = 2340.75 kJ/kg


